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Background/Purpose: In patients with early-onset homonymous hemianopia, ipsilateral exotropia and
face turn could be a functional adaptation/compensation to expand the visual ﬁeld. This case series study
analyzed early-onset exotropia with homonymous hemianopia.
Methods: Medical records of eight consecutive patients with early-onset exotropia and homonymous
hemianopia were reviewed.
Results: The ﬁve females and three males in this study (age range, 6e48 years) were followed up for an
average of 28.3 months. In all patients, the ﬁxating eye was contralateral to the side of the (major) visual
ﬁeld defect except in one patient (case 6) with maculopathy in the contralateral eye. Of the four patients
who received strabismus surgery, one had troublesome diplopia after the surgery while the other three
were free of complications.
Conclusions: Some patients with homonymous hemianopia and exotropia, particularly young and/or
female patients, may conclude that the cosmetic and psychosocial gains achieved by strabismus surgery
outweigh the potential surgical complications such as decreased visual ﬁeld or diplopia. However, these
patients require consultation and thorough education in the potential outcomes of the procedure.
Copyright  2012, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Childrenwho acquire homonymous hemianopia early in lifemay
develop a constant exotropia (XT) in the ipsilateral eye and aﬁxation
preference in the contralateral eye.1e4 Some patients may also
exhibit face turn in the direction of the visualﬁeld loss.2e5 Ipsilateral
exotropia and face turn in patients with early-onset homonymous
hemianopia is usually a functional adaptation/compensation to
expand the visual ﬁeld.2 In these patients, the potential reduction in
the effective visual ﬁeld after undergoing surgical correction is
a proposed contraindication for strabismus surgery.1,6 The visual
ﬁeld reduction results from sacriﬁce of the panoramic visual ﬁeld to
improve cosmetic appearance. In many adult patients, however,
strabismus surgery confers not only cosmetic beneﬁts, but also
psychological and functional beneﬁts.7 In the experience of the
authors performing this procedure in a Taiwanese population, some
of the exotropia patients with homonymous hemianopia arewilling
to accept the loss of visual ﬁeld in order to achieve an improvedhsiung 807, Taiwan.
e Ophthalmologic Society of Taiwcosmetic appearance. This case series study analyzed early-onset
exotropia with homonymous hemianopia.
2. Methods
After receiving approval from the institutional review board of
Kaohsiung Medical University Hospital, this case series study
reviewed the medical records of eight consecutive patients with
early-onset exotropia and homonymous hemianopia. Data collec-
tion included age, gender, visual acuity, refraction, alignment, Tit-
mus test results, Worth-four-dot (WFD) test results, visual ﬁeld,
brain images, medical history, including strabismus surgery (if any),
and follow-up data. Cases without adequate data of visual ﬁeld or
brain images were excluded.
3. Results
Table 1 summarizes the clinical characteristics of the patients,
which included ﬁve females and three males (age range, 6e48
years). Average follow-up time was 28.3 months. In all patients,
the ﬁxating eye was contralateral to the side of the (major) visualan. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Clinical proﬁles of patients with exotropia and homonymous hemianopia.
No. Onset Sex Age
(y)
Laterality
of HH
Events / Lesions Alignment Fixating eye Stereopsis /
WFD#
BCVA Refraction Strabismus
surgery
Complications
after surgery
Follow up
1 Infant F 8 Left Right parietal menigo-
encephalocele s/p
surgery, dysgenesis
of septum pellucidum
& corpus callosum
XT 12D OS Right None/not
done
1.0 þ0.50þ0.50  79 No d 1 m
0.2 þ1.25
2 Perinatal M 14 Bilateral
(worse on
right side)
Premature; Bilateral
PVL
XT 30D OD Left None/OS
dominant
0.1 þ1.252.75  3 No d 1 y, 3 m
0.7 1.002.75  179
3 Perinatal M 48 Right Perinatal asphyxia;
Left temporal
encephalaomalacia
XT 40D OD Left None/OS
dominant
0.4 7.751.50  169 No d 5 y
0.6 1.750.50  77
4 Perinatal F 6 Bilateral
(worse on
right side)
Premature; Bilateral
PVL
XT 35D OD Left Not done/
not done
0.6 þ2.25þ0.75  100 No d 9 m
0.7 þ1.75þ1.25  95
5 2 y F 28 Left Trauma; Right parietal
encephalaomalacia
XT 3D OS* Right Fly only/
diplopia
1.0 2.750.75  110 Yes Diplopia 5 y
HoT 4D OS 1.0 0.750.75  80
6 8 m M 25 Right Trauma, left temporal
encephalomalacia
XT 2-4D OSy Righty 400 arc-
sec/OD
dominant
1.0 5.501.50  180 Yes None 5 y
0.1 3.000.50  170
7 Infant F 38 Left Right temporo-parietal
porencephaly
OTz Right None/OD
dominant
1.0 þ0.751.00  115 Yes None 1 y, 2 m
1.0 1.00
8 Perinatal F 9 Bilateral
(worse on
left side)
Premature; Bilateral
PVL
XT 30D OS Right None/
not done
0.7 þ1.252.00  176 Yes None 7 m
0.3 þ1.254.00  7
M: male; F: female; y: year(s); m: month(s); HH: homonymous hemianopia; XT: exotropia; HoT: hypotropia; OD: right eye; OS: left eye; PVL: periventricular leukomalacia; WFD: Worth-four-dot test; BCVA: best-corrected
visual acuity.
* Received surgery by another ophthalmologist at age 6 years.
y Received surgery by another ophthalmologist at age 20 years; degeneration of retinal pigment epithelium in the fovea OS.
z Received surgery by another ophthalmologist at age 35 years.
# For cases 5 to 7, the stereopsis and WFD tests were obtained after the surgery; for case 8, the stereopsis and WFD tests were obtained before the surgery.
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contralateral eye. Four patients had received strabismus surgery,
and four (cases 1, 2, 3, and 4) had not. In three patients (case 5, 6,
and 7), the strabismus surgery was performed by ophthalmologists
other than the investigators. In one patient (case 8), the strabismus
surgery had been performed by one of the investigators. Only one of
the four patients who had received strabismus surgery experienced
complications (troublesome diplopia in case 5).
3.1. Selected case reports
3.1.1. Case 3
A 48-year-old male with a history of infantile cerebral palsy
(perinatal asphyxia, full-term, 2270 g) requested counseling
regarding strabismus surgery. His best corrected visual acuity
(BCVA) was 0.4 OD and 0.6 OS. His refractive status was e7.75
e1.50 169 OD ande1.75e0.50 77 OS. A 40 D exotropia ODwas
noted. Ocular motility was normal. Ophthalmoscopic examination
revealed band atrophy in the right optic disc and a pale left optic
disc. Automatic perimetry (HFAII, Central 30-2) revealed a right-
sided homonymous heminanopia (Fig. 1A and 1B). With both
eyes open, visual ﬁeld expansion was 20 to the right, which was
consistent with his 40-prism-diopter exotropia OD (Fig. 1C). The
monitoring window in the automatic perimeter was used to check
ﬁxation (OS). Nasal upper quadranopia in the right eye and
temporal lower quadranopia in the left eye were also noted. Brain
magnetic resonance imaging revealed encephalomalacia in the left
temporal lobe. After a thorough discussion of strabismus surgery
for his exotropia, he declined to undergo the procedure.
3.1.2. Case 5
A 28-year-old female requested a second opinion regarding
a troublesome diplopia that developed after she had received
strabismus surgery 11 years earlier. Her medical history included
severe injuries sustained in a fall from a three-story building at age
2 years, including right parietaleoccipital fracture, dural laceration,
and brain contusion. Cranial surgery was performed immediately
after the accident, and she was admitted to the intensive care unit
for 13 days. After her discharge, she gradually developed exotropia
OS. She received strabismus surgery by another ophthalmologist at
age 17 years and developed diplopia thereafter. She had visited
several doctors for the troublesome diplopia before she was
referred to the author. Her BCVA was 1.0 OD and 1.0 OS. Her
refraction was e2.75 e0.75  90 OD and e0.75  e0.75  90 OS.Fig. 1. Automatic perimetry results for case 3. (A) Right hemianopia and left upper quadran
were noted in the left eye. (C) Visual ﬁeld was obtained with both eyes open, and the inves
perimeter revealed an expanded visual ﬁeld of about 20 , which corresponded to the 40-pA 3D exotropia and a 4D hypotropia OS were also noted. Although
she was almost straight, she constantly saw two images which
confused her and stopped her from driving. Titmus test revealed
“house ﬂy” stereopsis, i.e., the lowest level of stereopsis. She
showed no fusion in the WFD test. Automatic perimetry (HFAII,
Central 30-2) revealed a left-sided homonymous hemianopia.
Binocular single vision could not be achieved in trials using prism
glasses. However, she did not want to trade her diplopia for exo-
tropia, i.e., having surgery to make her exotropic again.
3.1.3. Case 8
A 9-year-old girl with a history of prematurity (gestational
age ¼ 28 weeks; birth weight ¼ 1240 g), periventricular leuko-
malacia, and cerebral palsy received counseling while accompanied
by her mother and requested strabismus surgery. Her BCVA was
0.7 OD and 0.3 OS. Further tests showed left exotropia of 30D OS,
left-sided homonymous hemianopia OU, right-lower quadranopia
OU, and left face turn. Visual ﬁeld expansionwas about 30 to the left
when using both eyes (Fig. 2). A botulinum toxin injection before
the surgery was declined. She and her mother decided that she
should receive strabismus surgery even after being advised that the
surgery could decrease her visual ﬁeld. Postsurgical examinations
conﬁrmed orthotropia with no diplopia, and the patient does not
experience inconvenience from visual ﬁeld decrease.
4. Discussion
In 1988, Herzau et al1 argued that infantile exotropia with
homonymous hemianopia is a contraindication for strabismus
surgery. Despite this and related reports,2,6 some ophthalmologists
in Taiwan still perform this procedure without properly informing
and educating their patients. Therefore, the data obtained in this
study have immediate relevance to patients and their opthalmol-
ogists when considering this procedure.
Previous works have tended to emphasize the contra-
indicationsof this procedure1,2,6 and have relied on data obtained in
procedures performed in various other countries, some of which
had been performed up to 24 years ago. However, there are cultural
background differences between Taiwan and other countries, and
values may also change with time. Interestingly, half of the eight
patients in this study decided to undergo strabismus surgery. One
patient (case 8) and her parents agreed that she would undergo
exotropia correction purely for cosmetic and psychosocial reasons.
The surgery resulted in no signiﬁcant loss of visual ﬁeld and noopia were noted in the right eye and (B) right hemianopia and left lower quadranopia
tigator monitored ﬁxation via the monitoring window of the automatic perimeter. The
rism-diopter exotropia OD observed in the patient.
Fig. 2. Automatic perimetry results for case 8. (A and B) Left hemianopia and right lower quadranopia was noted in both eyes, and (C) visual ﬁeld expansion with a less severe left
hemianopia was noted when viewing with both eyes.
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low severity of her visual ﬁeld defect. However, the ﬁndings of this
study also indicate that strabismus surgery has psychological and
functional beneﬁts in addition to its cosmetic beneﬁts.
In order for the exotropia to provide expansion of the visual
ﬁeld, the patient must develop an unusual anomalous retinal
correspondence (ARC)2 that may prevent fusion after surgery (as in
case 5). True binocularity, therefore, may not result after surgery.
Additionally, several questions could be raised by this study: (1)
Does eliminating the XT reduce the functional visual ﬁeld in these
patients (as in case 8)? Are they affected by it in everyday life? (2) If
not, is the improved cosmesis justiﬁcation enough for the stra-
bismus surgery? Hence, we recommended that surgeons carefully
assess the functional capacity of these patients before and after
strabismus surgery. To the best of our knowledge, no one has
shown that reducing the XTangle changes the skill level ofmobility,
reading and driving skills, etc., in these patients. Further study is
also needed to prove the following: (1) Is the XT an effective
compensation for the ﬁeld defect that is actually used by the
patient and (2) if so, does surgery on the XT reduce the patient’s
functional capacity?
In this study, automatic perimetry conﬁrmed that the exotropic
eye compensates for homonymous hemianopia. According to the
literature, visual ﬁeld expansion is related to the angle of exo-
tropia.1,2 Therefore, automatic perimetry is a useful tool for helping
patients understand the potential consequences of strabismus
correction. However, Titmus tests in this study showed that
expansion of the visual ﬁeld may be insufﬁcient for achieving
stereopsis. In case 6, the patient had coarse stereopsis possibly
because surgery achieved an alignment approaching normal.
Additionally, no patients showed fusion in WFD test. A possible
explanation is that homonymous hemianopia affected both eyes
but not in a symmetrical manner. In the case, the overlap caused by
the expanded visual ﬁeld would be too small to produce an
anomalous retinal correspondence to form coarse stereopsis and
fusion in Titmus and WFD test, respectively. Another reason could
be that the brain insults occurred during the prenatal/perinatal
periods before formation of the fusion center was complete.Small case number was the limitation of this retrospective
study. We intended to enroll every case of early-onset exotropia
with homonymous hemianopia. Therefore, patients with large
positive angle kappa were not in the exclusion criteria. We regret
that there was no patient with large positive angle kappa in this
case series. However, since it is not common to see patients with
exotropia as well as a large positive angle kappa, it is reasonable to
recruit no case of large positive angle kappa in this small case
series.
In summary, strabismus surgeons should note potential surgical
contraindications in exotropic patients. Three of the four patients in
this study had been treated by ophthalmologists other than the
authors. Some had not been thoroughly counseled regarding their
disease, their surgical options, and the potential surgical compli-
cations. Although for some patients in this case series, especially
young and/or female patients, the cosmetic and psychosocial
beneﬁts of strabismus surgery outweigh the potential surgical
complications such as decreased visual ﬁeld or diplopia, the
authors recommend that patients with homonymous hemianopia
and exotropia receive thorough counseling before undergoing
strabismus surgery.References
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